
ORIGINAL RESEARCH gSCIENCEj
The authors report no re-
lationships that could be
construed as a conflict of
interest.
This project has been fun-
ded in part with federal
funds from the United

States National Heart,
The Training and Fieldwork Experiences of Community
Health Workers Conducting Population-Based,
Noninvasive Screening for CVD in LMIC
Shafika Abrahams-Gessel*, Catalina A. Denmany, Carlos Mendoza Montanoz, Thomas A. Gaziano*,x,
Naomi Levittk,{, Alvaro Rivera-Andradez, Diana Munguía Carrascoy, Jabu Zulu#, Masuma Akter Khanam**,yy,
Thandi Puoane#

Boston, MA, USA; Sonora, México; Ciudad de Guatemala, Guatemala; Cape Town, South Africa; Bellville,
Republic of South Africa; Dhaka, Bangladesh; and Callaghan, New South Wales, Australia
Lung, and Blood Institute;
National Institutes of
Health; and Department of
Health and Human Services
under contract number

HHSN268200900030C. The
Center for Health Promo-
tion in Northern Mexico
also received funding from
the UnitedHealth Chronic
Disease Initiative.
The funding sources played

no role in the study design,
data collection, data anal-
ysis and interpretation, or
writing of the report. The
funding source contractu-
ally required review and

approval of the manuscript
prior to submission for
publication and no changes
were requested.
From the *Center for
Health Decision Science,

Harvard School of Public
Health, Boston, MA, USA;
yCentro de Estudios en
Salud y Sociedad, El Cole-
gio de Sonora, Colonia
Centro, Hermosillo, Sonora,
México; zInstitute of

Nutrition of Central Amer-
ica and Panama (INCAP),
Ciudad de Guatemala,
Background: Cardiovascular disease (CVD) is on the rise in low- and middle-income countries and is proving
difficult to combat due to the emphasis on improving outcomes in maternal and child health and infectious
diseases against a backdrop of severe human resource and infrastructure constraints. Effective task-sharing
from physicians or nurses to community health workers (CHW) to conduct population-based screening for
persons at risk has the potential to mitigate the impact of CVD on vulnerable populations. CHW in
Bangladesh, Guatemala, Mexico, and South Africa were trained to conduct noninvasive population-based
screening for persons at high risk for CVD.

Objectives: This study sought to quantitatively assess the performance of CHW during training and to
qualitatively capture their training and fieldwork experiences while conducting noninvasive screening for
CVD risk in their communities.

Methods: Written tests were used to assess CHW’s acquisition of content knowledge during training, and
focus group discussions were conducted to capture their training and fieldwork experiences.

Results: Training was effective at increasing the CHW’s content knowledge of CVD, and this knowledge was
largely retained up to 6 months after the completion of fieldwork. Common themes that need to be addressed
when designing task-sharing with CHW in chronic diseases are identified, including language, respect, and
compensation. The importance of having intimate knowledge of the community receiving services from design
to implementation is underscored.

Conclusions: Effective training for screening for CVD in community settings should have a strong didactic core
that is supplemented with culture-specific adaptations in the delivery of instruction. The incorporation of
expert and intimate knowledge of the communities themselves is critical, from the design to implementation
phases of training. Challenges such as role definition, defining career paths, and providing adequate remu-
neration must be addressed.
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Globally, noncommunicable diseases (NCD) account
for 60% of mortality and 80% of these deaths occur in low-
and middle-income countries [1]. Cardiovascular disease
(CVD) is a major contributor to the increasing burden of
NCD in these settings, and the high rates of mortality due to
CVD events among wage earners in their peak income years
(ages 35 to 64) significantly affects the economies of these
countries [2,3]. Some of the primary risk factors for CVD
include hypertension (high blood pressure), overweight
(bodymass index ranges from 25.0 to 29.9 kg/m2) or obesity
(body mass index �30 kg/m2), and tobacco consumption.
(Definitions for hypertension vary based on regional
guidelines but for this project we considered persons with a
systolic blood pressure >140 mm Hg to have high blood
pressure. The obesity definitions of the Centers for Disease
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Control and Prevention were used here.) These risk factors
affect CVD-related morbidity and mortality, which can be
improved by early detection of those who are at risk or who
have undiagnosed disease [4e7].

Like many low- and middle-income countries,
Bangladesh, Guatemala, Mexico, and South Africa are all
experiencing increasing rates of CVD as part of the shift in
disease burden due to the epidemiologic transition [3].
CVD mortality in these countries accounts for 18% to 24%
of overall mortality (Guatemala, Mexico, South Africa) and
rates of hypertension, a primary risk factor for CVD, are
also very high [5e9].

In addition to the burden of CVD in these 4 countries,
there is also a severe shortage of formally trained health
professionals, which limits the effective screening and
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appropriate management of persons at high risk
[1,10e12]. Effective task-sharing has the potential to offset
the burden of CVD by shifting screening functions from
health professionals to health workers without traditional
professional training, such as community health workers
(CHW).

A review of the impact of CHW in primary health care
concluded that there was insufficient evidence to assess the
most effective training and intervention strategies in almost
all areas of health care [13]. The review also noted that the
evidence for the effectiveness of using CHW for task-
sharing in intervention trials is heterogeneous in part due
to lack of qualitative inquiries as part of the study design. A
second review of studies that did include qualitative
assessments in intervention trials highlighted that the
qualitative focus was largely confined to capturing trial
participants’ input, but not that of CHW [14]. There is very
little assessment of the impact of CHW’s training experi-
ences, job functions, or interactions with health clinic staff
and trained health professionals on the effectiveness of
interventions [13]. This is largely because the traditional
quantitative measures used to assess the impact of CHW in
many programs and clinical trials, for example, the number
of clients seen daily or changes in biomarker levels, do not
systematically identify and articulate the issues that may
affect the CHW’s ability to effectively interact and function
within the existing health care systems.

Currently there are no formal, standard assessments or
defined metrics for measuring qualitative outcomes related
to CHW training and fieldwork performance. There is
some evidence that CHW’s personal beliefs about health,
their working conditions, their interactions with health
professionals, and perceptions about CHW by both com-
munity members and policy makers, all directly influence
the effectiveness of programs and policies that use CHW
for task-sharing [15e18].

The evidence for the effectiveness of training provided
to CHW is sparse. There are some individual and regional
training programs that are effective, and plans are under-
way to develop training courses that will be accredited by
the government [19e22].

This study was conducted in communities in
Bangladesh (rural), Guatemala (rural), Mexico (urban and
rural), and South Africa (periurban) e all countries in the
National Heart, Lung, and Blood Institute/UnitedHealth
Group Centers of Excellence for chronic disease global
network.

The objectives of this study were to use a mixed
methods approach to assess the performance of CHW
during training (quantitativeeall 4 sites), and their training
and fieldwork experiences (qualitativeeall sites except
Bangladesh, which elected not to participate in this
component of the study) while conducting noninvasive
screening for CVD risk in their communities. The results
enhance our understanding of the effectiveness of training
and also provide further insight into how CHW in-
teractions with both their communities and clinic staff
influence the overall effectiveness of the population-based
screening program.

METHODS
Both quantitative and qualitative methods were used to
assess the objectives of the study. Content knowledge
acquisition was assessed using pre-training, post-training,
and post-fieldwork testing. CHW’s training and fieldwork
experiences were captured in focus group discussions.

A note about terminology
The use of terminology to describe health workers is an
important source of debate in the published literature. For
health workers that do not have traditional, formal training
such as physicians or nurses, a variety of labels are in use,
such as community health worker, lay health worker,
health promoters, etc. In this paper we use the term CHW
without seeking to assign any a priori value to the work
they perform or to their status in their respective com-
munities and health systems. Rather, it is a choice made in
the interest of simplicity and ease of access to the reader.

Implementation of the protocol for screening
The study population for screening was drawn from the
communities served by the local health centers, with
residents ages 35 to 74 years considered eligible for
screening and referral. Persons reporting a previous history
of treatment for hypertension, diabetes, or known CVD
(stroke, myocardial infarction, or angina) were ineligible
for screening. Residents with a measured systolic blood
pressure >180 mm Hg were deemed clinically urgent cases
and their clinical symptoms were evaluated using a simple
questionnaire. They were provided with an urgent referral
letter for immediate evaluation by a health professional at
the closest health center and were ineligible for the CVD
risk assessment arm but were eligible for the referral arm. A
CVD risk score was calculated for all remaining partici-
pants using the risk scoring tool (Figure 1). Persons whose
risk score was >20% were provided with nonurgent
referral letters to see a health professional within 2 weeks of
screening. Each CHW was expected to screen at least 100
people over a 4- to 6-week period at community screenings
or in members’ homes.

Assigned health professionals (registered nurse or
physician) at each site calculated a second risk CVD risk
score using deidentified data and were blinded to the
CHW’s risk scores and body mass index (BMI) calculations.
Persons with discrepant CHW and health professional
scores warranting a change in referral recommendations
were contacted by the primary investigator about appro-
priate next steps. The primary endpoint was the level of
direct agreement between the risk scores assigned by the
CHW and those assigned by the health professional. The
mean level of direct agreement across sites was found to be
96.8% and the statistical methods are described in detail in a
separate publication currently under review for publication.
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FIGURE 1. Risk scoring chart used by CHW to obtain CVD risk scores. BMI, body mass index; CHW, community health workers; CVD,
cardiovascular disease; SBP, systolic blood pressure.
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CHW trainee selection
Each site recruited 8 to 15 CHW to participate in the
training, based on usual site-specific norms for required
levels of education and language competency, working
with the local nongovernmental organizations and the
Ministry of Health (Mexico). CHW had to reside in the
community where the screenings were conducted and had
to be fluent in that community’s dominant language, as
well as the country’s official language for training, if the 2
differed. CHW profiles for each site are described in
Table 1.
Training
Individual site trainings were conducted during 1- to
2-week periods over 4 months in 2012. CHW learned to
measure and calculate mean blood pressure (both systolic
and diastolic blood pressure readings were recorded) taken
GLOBAL HEART, VOL. 10, NO. 1, 2015
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over 3 readings at 5-min intervals, using an automated
Omron blood pressure machine (Omron Corporation,
Kyoto, Japan). They learned to measure height using an
adjustable height stick, weight using a digital scale, and to
calculate BMI with the aid of a calculator. Finally, they
learned to obtain a 5-year CVD risk score for experiencing
an adverse cardiovascular event from the data they
collected using the pre-printed risk chart (Figure 1). They
used the variables necessary for determining a risk score
(sex, age, smoking status, BMI, average systolic blood
pressure) to locate the individual cell where all of the
variables intersect. They noted the color of the selected cell
and selected the corresponding risk range using the legend
on the bottom of the chart.

A training manual covering content knowledge about
CVD and its risk factors was developed using 2 existing
manuals for educating and training lay health workers that
are already in use in the United States, Central America, and
47



TABLE 1. Summary of characteristics of the 4 intervention sites

Bangladesh (Matlab) Guatemala (Santiago Atitlan) Mexico (Hermosillo) South Africa (Khayelitsha)

Community Characteristics

� Rural setting

� Approximately 225,000 residents

� Bangla is the official and pre-

dominant language

� Semiurban

� Approximately 46,000 residents

� Spanish is the official language

� Tz’utujil is the predominant

ethnicity and spoken language

� Urban and rural areas

� Approximately 784,000 residents

� Spanish is the official and pre-

dominant language

� Periurban setting that is part

informal settlement

� Approximately 400,000

residents [23]

� 90% of residents are black

� English is the official language

for training instruction

� isiXhosa is the predominant

spoken language

Typical CHW Profile and Use

� All female

� Education levels vary from high

school to masters degrees

� Collect health and demographic

information

� Wage of US$60/month

� Predominantly female

� Middle school education

� Fluent in Spanish and Tz’utujil

� Provide health promotion activ-

ities, maternal and child health

services, and nutritional support

� Monthly incentive of US$75/

month

� Predominantly female

� Minimum middle school

education

� Fluent in Spanish

� Largely provide health promo-

tion activities

� Salary ranges from US$390 to

US$600/month

� Predominantly female

� Minimum eighth grade

education

� Fluent in isiXhosa and educated

in English

� Largely provide health informa-

tion, basic home-based care, and

medication adherence.

� Salary of US$180/month

CHW Employment, Supervision, and Career Paths

� Employed by NGO

� Supervised by staff at NGO

� No formally defined career

development path

� Employed by NGO

� No formal supervision mecha-

nism in place

� No formally defined career

development path

� Employed by government health

care system

� Supervision by other CHW

� No formally defined career

development path

� Employed by NGO

� Supervised by staff at NGO

� No formally defined career

development path

CHW, community health workers; NGO, nongovernmental organizations.
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South Africa. Su Corazon, su Vida was developed in the
United States (validation included focus group discussion
with members of the community of Mixco, Guatemala, in
2007 — unpublished data) and a manual developed at the
University of the Western Cape School of Public Health,
South Africa to train CHW to provide health promotion
activities for chronic disease lifestyles [24]. All study mate-
rials were translated from English to Bangla (Bangladesh)
and Spanish (Guatemala and Mexico). Content knowledge
was supplemented with interactive components/activities
designed and customized by trainers at individual sites. A
workshop format that combined lectures and interactive
lessons was used and instruction was delivered in multiple
languages, as necessary. Training teams were composed of
health professionals (physicians, nurses, nutritionists, and
other public health professionals).

Trainees learned to determine eligibility by adminis-
tering a self-reported health risk factor questionnaire. Ethical
conduct in all study activities was also taught, including
maintaining confidentiality through the recruitment and
screening processes and assisting in the explanation and
completion of informed consent forms.

At the conclusion of training, all qualified CHW were
deployed to conduct community screenings over 1 to 2
weeks. During this run-in period, site coordinators pro-
vided intensive, in-person supervision, via phone or using
written assessments, to address any challenges encountered
during implementation. CHW deemed unfit to perform
effectively in the field during this run-in period were not
allowed to continue with fieldwork. For the rest of the trial,
CHW continued to be supervised by study coordinators
who provided weekly assessments of performance and
addressed any challenges that arose.
Evaluation of CHW trainees

Quantitative assessments of CVD content knowl-
edge and practical skills. Immediately prior to and
after training, a test covering content knowledge about
CVD and its risk factors was administered. The post-
training test included additional practical components
testing skills for obtaining anthropomorphic measures
and blood pressure and the use of the risk tool to
calculate a CVD risk score. Trainees who successfully
passed the post-training assessment with a minimum
score of 60% in content knowledge, full competency in
measuring blood pressure, height, and weight, and
scored 100% on the CVD risk score calculations were
GLOBAL HEART, VOL. 10, NO. 1, 2015
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deemed fit to conduct fieldwork. Trainees who failed to
perform effectively during the run-in period were with-
drawn from fieldwork. Three to 6 months after the
completion of fieldwork, a second post-training test was
readministered, covering CVD content knowledge and
use of the risk tool.

Qualitative assessment of CHW’s experiences
(conducted at all sites except Bangladesh)

Trainers’ and supervisors’ assessments of training
and fieldwork. Trainers and supervisors kept detailed
notes about training and fieldwork for later evaluation of
CHW’s performances.

Development of CHW focus group guide. Prior to
the commencement of training for the study, a focus group
was held with CHW employed in infectious disease
management in Khayelitsha, by a nongovernmental orga-
nization not involved in this study, to gain an under-
standing of attitudes in various domains reported in
published evidence. Data from this focus group was used
to develop an interview guide of 7 questions for use in
post-fieldwork focus groups with CHW at participating
sites.

Data collection. After the completion of fieldwork,
CHW were invited to participate in focus groups to
capture their training and the fieldwork experiences.
Participants signed consent forms indicating their agree-
ment to participate. All focus group discussions were
recorded using digital audio recorders. Transcription of
the recordings was completed and coded at individual
sites. Deidentified transcripts of all audio sessions were
provided to investigators for pooled analysis. To further
preserve confidentiality, all audio recordings were stored
securely at individual sites in accordance with institu-
tional policies.

Analyses
Descriptive summary statistics and analysis of variance
procedures for all quantitative analyses were conducted
using statistical analysis software SAS (version 9.3, SAS
Institute, Cary, NC, USA) and Microsoft Excel (version
2010, Microsoft Inc., Redmond, WA, USA). Qualitative
analyses were conducted using a combination of Atlas
Software (Atlas Software Technologies, Chicago, IL, USA)
or NVivo 9 software (QSR International, Burlington, MA,
USA) and manual coding for content analysis [25,26]. The
software packages were used to efficiently identify themes
in the transcript data using codes and keywords identified
by researchers as pertinent to the research problem being
studied. Additionally, manual coding of transcript data was
undertaken by reading and reviewing transcripts in their
entirety by investigators at least twice in order to get a
general sense of the data. Responses were then grouped
into themes. Results from the software analyses and the
manual analyses were combined for a comprehensive
GLOBAL HEART, VOL. 10, NO. 1, 2015
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assessment of the data. Selected quotes from participants
are included to illustrate themes without identifiers to
preserve the anonymity of respondents. Field notes from
supervisors and study coordinators were manually
reviewed for thematic content.

In order to encourage candid feedback and promote
trustworthiness of the study, the focus group facilitators were
not part of the study.At the endof thediscussions information
was summarized for the participants to ensure that the sum-
mary was a true reflection of what was discussed.

Ethics
All clinical and study staff completed ethics courses
through the Collaborative Institutional Training Initiative.
The study protocol was approved by the National Heart,
Lung, and Blood Institute as well as by the respective
institutional or ethics review boards in each of the
4 participating country sites.

RESULTS

Country and CHW characteristics
A summary describing the 4 intervention sites, along with
typical profiles for the 64 CHW trainees is provided in
Table 1. Eighty-four percent of the trainees were women.
All of the 64 trainees were tested immediately prior to the
start of training, but only 49 were tested at the end of
training as 15 of Guatemala’s 23 trainees were withdrawn
from the project prior to completion of training and reas-
signed due to other commitments with the local health
authority. Forty-two CHW (83% women) were deemed fit
to conduct fieldwork after the run-in period: 15 (3 men) in
Bangladesh, 8 (1 man) in Guatemala, 9 (3 men) in Mexico,
and 10 (all women) in South Africa (Table 2).

Content knowledge test outcomes
The mean scores across all sites increased from pre-training
to post-training, with increases ranging from 7% in
Mexico, to 39% in South Africa (Figure 2). Between
the completion of training and fieldwork, Bangladesh
showed no difference in mean content knowledge levels,
Guatemala experienced a mean increase of 11%, and both
Mexico (e2%) and South Africa (e5%) saw decreases in
mean scores. Across all sites, the mean changes in content
knowledge between the end of training and the end of
fieldwork remained above the minimum passing threshold
of 60%.

CHW’s training experiences
A total of 3 focus groups were conducted. The main
themes and the factors underlying the themes for both
training and fieldwork are summarized in Figure 3. Please
note that any differences in the color, shapes, and text sizes
in this figure are for readability only and do not indicate
any particular significance.
49



TABLE 2. Summary of CHW available for training and fieldworkeall sites

Bangladesh Guatemala Mexico South Africa Trial-Wide

No. of trainees starting training 15 23 11 15 64

No. of trainees with pre-training scores 15 23 11 15 64

No. of trainees with post-training scores 15 8 11 15 49

No. of trainees with post-fieldwork scores 15 8 9 10 42

j gSCIENCE
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Summary of main themes emerging from training
experiences

Length of training and format. There was overall
agreement by both trainees and trainers that training time
should be extended from the 1-week design to at least 2
weeks. This was borne out by the experience in South Africa
where only 3 of 15 trainees scored above the passing
threshold of 60% during the post-training assessment at the
end of the week-long training. After discussions with the
trainees, the trainers extended the training for an additional
week, and in the second post-training assessment, 11 of 15
trainees scored above the required threshold. CHW also
expressed a desire for a less traditional format of instruction
and that the site-specific innovations were valuable en-
hancements to training. “It was a lot of information for 4
days and in such a traditional format” (CHW, Mexico).

Similarly, CHW in Guatemala reported that the
training was “a bit hard” at the beginning and felt that,
FIGURE 2. Summary of mean content
although training covered a lot of topics they needed to
learn about, it should probably have covered “nerve issues”
(i.e., mood disorders). CHW felt that the workshop format
with interactive sessions beyond didactic instruction
through lectures enhanced learning. “The trainers who
participated included the materials we provided for them
in the manual, but the ones who did the best job were
those who provided additional material and data on the
problems they were discussing” (supervisor, Mexico). This
is consistent with the experience in South Africa where the
workshop format was also adopted and the additional
second week of training was heavily skewed toward
interactive classroom exercises, role-playing, and oppor-
tunistic learning examples devised by the trainers.

Language challenges. Trainers at all 4 sites noted that
calculation of BMI was challenging, both for the trainers to
teach and for the trainees to learn. This was largely because
the manual was written in a language different from the
knowledge test outcomes—all sites.

GLOBAL HEART, VOL. 10, NO. 1, 2015
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FIGURE 3. Main themes from CHW’s fieldwork experi-
ences and influencing factors. Please note that color,
shape, or text size do not assign any significance to in-
dividual components. CHW, community health workers.
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teaching language (South Africa, Guatemala) and a lower
level of numeracy. The use of a calculator mitigated these
challenges to some extent. At some sites ongoing instruc-
tion and improvement in calculating BMI continued into
the 1- to 2-week run-in period immediately following
training. “The thing that seemed to be most difficult, even
though they had calculators, was to do the BMI calculation.
They had to work on that multiple times and we had to be
careful to supervise this well” (supervisor, Mexico).

The language issue also extended to testing; trainers
expressed disappointment in the mean change of content
knowledge test scores from baseline to post-training, sug-
gesting that poor studying skills might be to blame.
“Although they had the complete information, it was in their
materials, some of them used nonspecific information to
answer the questions. It seemed as if they had not even read
the materials we had given them” (supervisor, Mexico).
Adjustments such as assigning homework or increasing
classroom exercises had to be made during training in order
to improve the trainees’ performance in this area.

Another perspective that was offered was that CHW
were not highly motivated to do well in their duties as a
rule and that this impacted their performance during the
tests. “Some of them did not do that well on the pre- and
post-tests, they did not seem to be used to that type of
training and were too confident that they could do all right.
I believe that it has to do with the demands, or lack of
demands, that the Ministry of Health makes on them. For
example, as long as they fulfill their goals, ‘their numbers,’
then they are ok” (supervisor, Mexico).
GLOBAL HEART, VOL. 10, NO. 1, 2015
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In contrast, CHW at all sites expressed the belief that
performance was affected by their lack of ease with the
language of the written tests (English, Spanish), as opposed
to the combined languages of instruction (English and
isiXhosa, Spanish and Tz’utujil). They suggested that verbal
or practical assessments of their abilities by supervisors
would offer a more accurate assessment of their acquisition
of new knowledge. “If you asked me [verbally] I know the
answer, but if you ask me to write it down, I get it wrong”
(CHW, Mexico).

Acquisition of knowledge and empowerment.
Overall, CHW expressed great excitement and appreciation
for the new skills acquired during training, as they are not
usually taught in depth about any given topic. “It was a great
experience, it was an opportunity provided to us by this
institution [redacted] because no one else has taught us these
things. Although we work with the nurses, they don’t teach
us that” (CHW, South Africa). “We learned a lot. People find
us in the street and they ask us. Now we know how to
explain, before we didn’t. Now I feel very satisfied that I can
explain” (CHW, Guatemala).

Innovative aspects of the training, such as providing
nutritious meals to trainees during the training, as a means
to reinforce the impact of nutrition on NCD risk, led to the
CHW feeling empowered to change their own behaviors, as
well as convincing community members to change their
behaviors. The CHW expressed positive feelings about this
to their trainers. “For most of the CHW, the material we
used in the training was new; they did not have informa-
tion on NCD and were not familiar with the tools we
used. Some of the CHW said they had not understood
the implications of good nutrition, others had never eaten
nutritious meals like we provided during the 4 days of
training” (supervisor, Mexico).

Gender sensitivity and recruitment. Across all sites,
CHW found that sensitivity to specific sex-related issues was
critical to obtaining good anthropometric data and that
community members’ discomfort in this area negatively
affected CHW efforts. In all the study sites, both men and
women expressed levels of discomfort with removing outer
clothing to facilitate blood pressure measurement. Here the
CHW’s expert knowledge of their communities’ norms and
standards of behavior allowed them to navigate potentially
difficult situations. The necessity of this community
expertise was readily acknowledged by supervisors in South
Africa. “The community health workers. are a great help
because it’s difficult for us to go out and see what’s
happening out there. I feel they play a vital role in helping
us to make a decision with regard to treatment. a good
community health. must know the community. People
must be comfortable with them, they must be part of the
community, they must be known within the area and.
they must be observant” (supervisor, South Africa). In
Guatemala, screenings that took place in convergence cen-
ters proved difficult because of the lack of private spaces to
51
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conduct screenings. “We had difficulties with that place.
for example if a woman. needed to remove heregüipil e
(traditional clothing). we didn’t have a private place”
(CHW, Guatemala). In Mexico, CHW noted that men were
more resistant to participating than women were.

Relationships with communities. Overall, CHW
expressed recognition that their communities appreciated
their work, relied on them, and trusted themmore than staff
at the health clinics. This recognition provided a measure of
satisfaction and motivation for CHW. “When you. go out
into the community, you communicate with the people in
the community. When they see us, they see people who
bring hope and people who smile at them. Then when they
see us they know that even if a person is not well, s/he will
get well because of the CHW’s presence. So, they (com-
munity) choose us rather.. They easily confide in us with
their issues” (CHW, South Africa). “Wewent to Panaj to visit
a person. We took her blood pressure, height, and weight.
She was an obese person.. We talked to her and told her
that if she normally eats eight tortillas to eat five tortillas or if
she drank sodas, to quit that and to drink water.. Two
months later she went to the Convergence Center and told
me that she had lost four pounds and was grateful that I
visited (her home)” (CHW, Guatemala). At the same time,
some CHW were also frustrated by a lack of interest by
community members in their own health: “hitting a brick
wall. we do not have a culture of health promotion and
prevention” (CHW, Mexico).

Safety concerns. Safety was a major concern in South
Africa. Even though these CHW work and live in the
communities where they conducted screening and are
respected by many, they are often working in areas with
high rates of crime. They often wear uniforms that make
them stand out, and this makes them an easy target for theft.
If they are known to be responsible for delivering medica-
tion to patients in their homes, or if they are provided with
cell phones to communicate with supervisors, they are tar-
geted. “Community health workers. they have that pas-
sion to go and help in spite of the negative actions. posed
by the community members to them” (supervisor, South
Africa).

Workload, compensation, and respect. These 3
features of the CHW’s work experiences are intimately tied
together. Overall, CHW feel that their workload is
disproportionate to the compensation that they receive.
Additionally, the range of tasks they are expected to
perform in theory seriously underestimates the actual range
of tasks that they have to perform in practice when deliv-
ering services. They also believe that the time allotted to
them for these tasks by their supervisors is a severe un-
derestimate of the time it takes to achieve their goals.
“When we work in the community we must pay attention
to many aspects, we do not work only on what we have
been employed for, we look, perhaps look at a child’s
condition if there is a sick child in the house, a bed-ridden
person and other people use drugs in the same house, so
we have to face all that in the same house and you discover
that the workload is too much and you have too little..
We need time and the money to be increased because we
have too much workload and little time and sometimes
there is an invalid who has to be bathed, dressed, prepared
so that s/he is ‘right’” (CHW, South Africa).

Supervision of CHW. Supervision of CHW during
fieldwork proved to be challenging, both for the CHW as
well as their supervisors. Some CHW felt unsupported by
study staff and appeared to get caught in miscommunica-
tion between the official supporters of the study and
supervisors who were not participating in the study.

DISCUSSION
There were 2 main findings in our study. First, training
increases the CHW’s content knowledge of CVD, and this
knowledge is largely retained up to 6 months after the
completion of fieldwork. Second, common themes across
sites related to the CHW’s experiences of training and
fieldwork were identified using qualitative inquiry. The
identified themes largely overlap with challenges noted in
the experiences of task-sharing with CHW in the areas of
communicable diseases. CHW can be effectively trained to
conduct noninvasive screening for CVD risk in their
communities and their experiences of both training and
fieldwork can inform the design and integration of pro-
grams using effective task-sharing in chronic diseases.

The increase and retention of content knowledge
provides evidence that the training as designed was effec-
tive. This means that training can be effectively imple-
mented over a short period of time with CHW who have
low levels of education and little to no CVD knowledge.
Furthermore, the retention of knowledge beyond the
conclusion of the fieldwork indicates that retraining may
not be necessary within 6 months of the original training.
CHW also reported unhappiness with the testing modality
(written exams) and felt it did not accurately reflect their
understanding. Using alternate methods of assessment
such as the simulated client method might prove to be a
useful alternative, as its effectiveness has already been
demonstrated with other health care workers [27,28]. The
qualitative identification of common themes such as lan-
guage issues, respect, compensation, trust, workload, su-
pervision, etc., underscore that there is a core set of issues
that need to be addressed when designing task-sharing
with CHW in chronic diseases, across diverse settings.

The importance of having intimate knowledge of, as
well as relationships with, the community receiving ser-
vices is highlighted in the findings [29,30]. For example,
languageeboth as the mode of instruction and the pre-
dominant mode of communication for a given communi-
tyewas a key element in the training experience of CHW.
Intimate levels of knowledge about the communities allows
for customizing the effective delivery of training through
site-specific adjustments by incorporating appropriate
GLOBAL HEART, VOL. 10, NO. 1, 2015
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cultural norms, such as the supplementation of training
with cooking lessons in Mexico. Similarly, in Guatemala
and South Africa, the languages of official instruction ma-
terials (Spanish, English) were consistently supplemented
with parallel explanations in the community’s dominant
languages (Tz’utujil, isiXhosa). The trainers’ intimate
knowledge of the communities and fluency in the domi-
nant spoken languages also allowed for effective role-
playing exercises to augment written scripts, which is
consistent with the evidence available for training fidelity
[31]. Inadequate remuneration and lack of clear career
paths are 2 of the stressors that are consistently noted as
the most critical challenges for CHW, especially as it affects
retention of trained CHW [32]. Retention of trained and
skilled CHW are critical to scaling up efforts for successful
interventions. It is critically important to establish clear
career paths for CHW as none currently exist and also to
match remuneration levels with workload [33]. The lack of
progressive career options and insufficient income directly
affect the kind of persons who become CHW.

Study limitations
As with most pilot projects, this study was limited in its
ability to investigate the impact of potential confounders of
performance during training and fieldwork (e.g., individual
educational levels), due to the relatively small number of
CHW trained. Even though our analysis of variance for the
changes in mean testing scores did indicate some statisti-
cally significant differences in the mean test scores between
some sites at the post-fieldwork testing point, it is not re-
ported here due to this small numbers problem. The
project-specific employment of the CHW also precluded
retesting of novel skills acquired during training, especially
those related to obtaining anthropomorphic measurements
(e.g., measuring blood pressure). Reassessment of these
skills could potentially further inform the need for
refresher training, but CHW were not allowed to continue
to use these skills after the completion of fieldwork so
reassessment would not have yielded reliable comparisons.
Finally, the lack of formal, universal tools available to
effectively evaluate CHW’s performance and experiences of
training limits the extent to which our results can be
generalized beyond these 4 settings. Despite these limita-
tions, our results clearly demonstrate that training lay
health workers to conduct noninvasive screening for CVD
in their communities can be effectively achieved in a short
period of time, with low levels of resources. Furthermore,
the results argue for the creation of a core curriculum that
can potentially be extended to cover common risk factors
for not only CVD but other chronic diseases, which can be
customized to individual cultural contexts.

CONCLUSIONS
Further exploration is needed to determine how this spe-
cific training curriculum and testing format can be effec-
tively incorporated into more comprehensive programs in
GLOBAL HEART, VOL. 10, NO. 1, 2015
March 2015: 45-54
primary care service delivery that target primary prevention
of chronic diseases in community settings using task-
sharing with CHW. The development and formalization
of appropriate quantitative and qualitative metrics to assess
CHW’s performance and effectiveness in such screening
and prevention efforts also bears further investigation on a
larger scale.

Overall our results demonstrate that CHW can be
effectively trained to conduct noninvasive screening for
CVD in the communities where they reside and that new
knowledge acquired during training persists for up to 6
months after the completion of screening. The success of
the training is dependent on the incorporation of expert
and intimate knowledge of the communities themselves,
both in the design and implementation phases of training.
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